Disulphide bridge formation of proinsulin fusion proteins during secretion in Streptomyces.
To study disulphide bridge formation by Streptomyces lividans TK 24 in secreted single chain precursors of insulin a fusion protein (PTF 1) was investigated consisting of monkey proinsulin and the aminoterminal sequence Asp1 to Gly43 of the alpha-amylase inhibitor tendamistat from Streptomyces tendae. The purified soluble protein PTF 1 has a molecular mass of 14.4 kDa. The primary structure was elucidated after digestion with lysyl endopeptidase and fragment analysis. In this system, disulphide bond formation occurs in a way that the first cysteine in proinsulin is linked to the next following cysteine in the amino-acid chain resulting in a non-natural folding of the insulin part of the fusion protein. Re-folding of PTF 1 by reduction and re-oxidation followed by proteolytic digestions led to insulins which are identical to authentic material. The ease of correct disulphide bond formation in solution and incorrect processing during secretion suggests involvement of yet unknown factors leading to an unfavourable folding of proinsulin.